WE CLAIM AS OUR INVENTION: 

1 . (Amended) A semiconductor structure comprising: 
a substrate having a device feature fomried thereon; 

a dielectric layer disposed over said substrate and device feature and having at 
least one contact hole formed therein; 

a polish stop layer disposed over the dielectric layer and extending within the 
contact hole; 

a layer of tungst e n metal disposed over the polish stop layer within the contact 
hole and forming a plug; and 

wherein said polish stop layer comprises ono of titanium aluminum nitride (TiAIN) 
and t i tan i um carbon n i trid e (T i CN) . 

2. (Amended) The semiconductor structure of claim 1 and including a metal 
coating under said dielectric layer, said metal coating comprising a compound of 
titanium nitride T iN-and aluminum. 

3. (Amended) The semiconductor structure of claim 2 wherein the dielectric 
comprises a_silicon d i ox i d e (S i O g ^xide . 

4. The semiconductor structure of claim 3, wherein the metal coating 
comprises an anti-reflective coating. 

5. (Amended) The semiconductor structure of claim 1 , wherein the 
bafFie fpoiish stop layer comprises titanium aluminum nitrideT iAIN with between about 5 
and 20 percent by weight of aluminum. 

Th e s e m i conductor structure of c l a i m 1, wh e r ei n the barr i er l ayer 

compr i s e s T i CN w i th b e tween about 5 and 20 p e rc e nt by weight of carbon. 

7. The semiconductor structure of claim 2, wherein the metal coating 
comprises about 5 to 20 percent by weight of aluminum. 
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St A chom i ca l mochan i ca l po l ish (CMP) stop layer for uso i n a som i conductor 

manufactur i ng process compr i s i ng ono of t i tan i um alum i num nitrid o (T I A I N) and t i tanium 
carbon n i tride (TiCN) d i sposed ovor an under l y i ng substrate for stopping a CMP 
process from compromis i ng the under l y i ng substrate. 

9-, The CMP stop layer of cla i m 8, further compris i ng T i AIN hav i ng between 5 

and 20 percent by we i ght of a l uminum. 

40^ Th e CMP stop l ay e r of c l a i m 8, furth e r compr i s i ng T i CN hav i ng b e tw ee n 5 

and 20 p e rc e nt by we i ght of carbon. 

14^ A p l asma etch stop l ay e r for us e i n a s e miconductor manufactur i ng 

process compr i s i ng t i tan i um a l um i num n i tr i d e (T i AIN) d i spos e d over an und e r l y i ng l ay e r 
for stopp i ng an e tch proc e ss from comprom i s i ng th e und e r l ying l ay e r. 

45^ The plasma etch stop l ayer of cla i m 1 1 , further compr i sing T i A I N hav i ng 

b e tw ee n 5 and 20 p e rc e nt by w ei ght of a l um i num, 

4^: A m e thod of form i ng a m e ta l i nt e rconnect i n a sem i conductor d e v i c e , th e 

m e thod compr i s i ng: 

deposit i ng a d iele ctr i c l ay e r ov e r a substrat e ; 

forming a contact ho l e in the die l ectric layer; 

d e pos i t i ng a po l ish stop l ay e r compr i sing on e of t i tan i um a l um i num n i tr i d e (T i A I N) 

and t i tanium carbon n i tr i de (T i CN) ovor the d i electric layer; 

depos i ting a l ayer of meta l over the po li sh stop l ayer and fil li ng the contact hole; 

e xpos i ng a top surface of th e lay e r of m e ta l to a chem i cal m e chan i ca l po li sh i ng 

(CMP) process to remove that port i on of the l ayer of meta l d i sposed over the d i e l ectr i c 
l ayer and l eaving a flat surface w i th the contact ho l e fi ll ed w i th a p l ug of the l ayer of 
meta l , the po l ish stop l ayer prevent i ng the CMP process from removing any port i on of 
the d i e l ectric l ayer. 
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44. Tho method of cla i m 13, furth e r compr i s i ng depos i t i ng tho pol i sh otop 

l ayer to have between about 5 and 20 percent by weight of a l um i num. 

— Tho method of c l a i m 13, furth e r compr i s i ng depos i t i ng the po li sh stop 

l ayer to hav e between about 5 and 20 percent by we i ght of carbon. 

The method of c l a i m 13, further compris i ng remov i ng at l east a portion of 

the polish stop layer by expos i ng the po l ish stop l ayer to a ch l orine contain i ng p l asma 
e tch that i s s el ect i v e to th e under l y i ng d iele ctr i c l ay e r. 

A m e thod of form i ng a m i cro ele ctron i cs d e v i c e , th e method compr i s i ng: 

d i spos i ng a l ay e r of metal over a substrat e ; 

depos i t i ng an e tch stop l ay e r compr i s i ng t i tan i um a l um i num n i tr i d e (T i AIN) ov e r 

th e l ay e r of meta l ; 

d e pos i t i ng a d iele ctr i c l ayer over th e e tch stop l ay e r; 

form i ng a patt e rn e d photor e s i st l ay e r on th e d iele ctr i c l ay e r; 

us i ng an e tch proc e ss to r e move thos e port i ons of the d i e le ctr i c l ay e r e xpos e d 

through the photor e s i st l ay e r patt e rn; and 

wher ei n th e e tch proc e ss i s stopp e d by th e e tch stop lay e r so that no portion of 

th e l ay e r of m e ta l i s r e mov e d. 

47^ Tho method of c l aim 16, further compris i ng depositing tho etch stop l ayer 

to compr i se T i A I N hav i ng between 5 and 20 percent by we i ght of aluminum. 
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19 . A semiconductor structure comprising: 
a substrate layer: 

a dielectric layer disposed over the substrate layer and having a via formed 

therein: 

a polish stop layer comprising titanium nitride alloyed with carbon deposited over 

the dielectric layer and extending into the via: 

a metal layer deposited over the polish stop layer and filling the via: and 

wherein the polish stop layer has a hardness which is 30 to 35 percent greater 
than a hardness of titanium nitride alone for protecting the dielectric layer from a 
chemical mechanical polishing process used to remove a portion of the metal layer 
deposited outside of the via. 

20. The semiconductor structure of claim 19. wherein the polish stop layer 
comprises titanium nitride alloyed with between 5 and 20 percent by weight of carbon. 

21 . A semiconductor structure comprising: 
a metal layer disposed on a substrate: 

a layer of titanium aluminum nitride disposed on the metal layer: 

a dielectric layer disposed on the layer of titanium aluminum nitride: 

a patterned layer of photoresist disposed on the dielectric layer exposing a 

selected portion of the dielectric layer to an etching process: 

wherein the layer of titanium aluminum nitride functions as an etch stop layer 

upon removal of the selected portion of the dielectric layer to prevent the etching 

process from compromising the underlying metal layer. 
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